were determined by electron microprobe analysis using a modification of the method as described by Lechene (12). Six 0.3-nl aliquots of each tubular fluid sample were placed on a scored, polished, pure beryllium block under oil. The oil was removed with mxylene and the samples were rapidly frozen in isopentane and precooled to -140 C with liquid nitrogen. The block was put into a freeze dryer (Virtis Co.), lyophilized under vacuum at -40 C for 18 hr, and then placed in an oven at 300 C for 5-10 min. The analysis was done in an Applied Research Laboratories microprobe using an accelerating potential of 11 kv, beam diameter of 75-l 50 p, and a beam current of 0.3 pamp. Following the above procedure, each specimen consisting of fine crystals evenly distributed over a circular area of 70-l 00 p in diameter, was counted for 100 set, and the calcium and phosphate concentrations of each sample were determined from standard curves as the mean of six replicates.
A set of 22 serum ultrafiltrates were analyzed by the macromethods described above for calcium and 36 ultrafiltrates for phosphate, and aliquots of each were analyzed as unknowns by the microprobe technique. The mean =t standard error of the quotients of results obtained by the microprobe divided by the results from the macromethods were 0.99 =!z 0.02 for calcium and 1.02 zt 0.02 for phosphate. The equations for these relationships are y = 1.2x -0.15 & 0.11 for calcium with an r value of 0.80 (P < 0.001) andy = 0.77x + 0.231 A 0.05 for phosphate with an r value of 0.7 (P < 0.001). Note that the close relationship between sodium, calcium, and phosphate obtained only after the first lo-20 % of fractional fluid reabsorption.
The relationship must be markedly different very early in the proximal tubule as there is reabsorption of a large fraction of filtered phosphate relative to sodium and reabsorption of calcium at a slower rate than sodium or possibly net clacium secretion (Fig. 2) .
ControZ dogs. We have previously shown that in continued hydropenia there is no significant change in (TF/P)r, , (TF/UF), Parathyroid hormone. The effects of a systemic infusion of purified PTH, 50-60 U/h r, were studied in 11 dogs in which 47 collection-recollection pairs of proximal tubular fluid samples were obtained.
There was a significant fall in mean rt standard arror (TF/P)rn from 1.57 & 0.07 to 1.38 & 0.06 (P < 0.05) similar to the changes observed by us in a previous study (1). Figure 3 by PTH. The equation for the new relationship was y = 0.86x + 0.10 & 0.04 with an r value of 0.70 (P < 0.01). By analysis of covariance, the slopes of the regression lines for the relationship between sodium and phosphate reabsorption before and after PTH are not significantly different, but the difference in the elevation (y intercept) of the two lines is significantly different at P < .005. In the final urine (Table  1 ) , there was a small but significant rise in sodium clearance following PTH from 0.09 & 0.03 to 0.16 =t 0.05 ml/min (P < 0.02) in contrast to calcium clearance, which fell from 0.13 zt 0.03 to 0.06 & 0.006 ml/min (P < 0.05). Phosphate clearance rose markedly from 2.7 =t: 0.6 to 9.6 =t 1.06 ml/min (P < .OOl), whereas inulin clearance was unchanged.
Dibutyryl cyclic A1MP. DB-CAMP was infused systemically at a rate of 100 mg/hr in five dogs in which 22 collectionrecollection pairs of proximal tubular fluid samples were obtained. Mean zt standard error (TF/P) In fell from 1.50 & 0.08 to 1.30 & 0.06 (P < 0.05) similar to our previous studies (1). As depicted in Fig. 4 where values for individual Table 1, fractional reabsorption of sodium and calcium in the proximal tubule fell proportionately from 0.32 =t 0.03 to 0.22 rt 0.04 (P < 0.05) and from 0.22 =t 0.05 to 0.10 =t 0.05 (P < .05), respectively.
There was a more marked decrease in fractional phosphate reabsorption from 0.56 =t 0.04 to 0.25 & 0.06 (P < 0.01). Sodium clearance rose from 0.09 =t 0.04 to 0.30 * 0.09 ml/min (P < 0.05), whereas there was no change in calcium clearance, despite the proximal inhibition and a tendency toward a rise in total kidney GFR (CrJ from 34.4 & 2.0 to 41.8 & 3.7 ml/min (P < 0.10). Ultrajlterability.
The ratio of ultrafilterable calcium concentration/total serum calcium concentration, expressed as a percentage, was determined during the control period and again during the recollection period in all animals. In the animals receiving PTH, the mean & standard error before the drug was 66.42 & 1.23 %; after PTH, the value was 67.56 =t 1.00 %. were not performed, however. In the present study, the use of a sensitive technique, microprobe analysis, requiring only very small volumes of tubular fluid, allowed a more precise evaluation of the relationship of sodium and calcium reabsorption in the proximal tubule. The data confirm that there is no change in TF/UF calcium along the accessible portion of the proximal tubule and indicate that there is a direct linear relationship between the fractional reabsorption of these two ions in the nondiuretic dog.
The mean value for (TF/UF)c, in the proximal tubule was approximately 1.1, and this was significantly different from unity. This value is similar to published preliminary reports involving measurements of calcium concentration in proximal tubular fluid of the dog (5, 6). As (TF/UF)e, showed no tendency to vary with (TF/P)r, , it implies either a rate of calcium reabsorption slower than fluid reabsorption very early in the tubule (where (TF/P)r, is less than 1.1) or transient net secretion of calcium very early in the tubule followed by net reabsorption.
The number of very early proximal samples are too few, and the possible errors in this ratio at these levels of (TF/P)r, are so great, however, that a definite conclusion concerning early proximal calcium secretion is not warranted. In the present study, the data indicate that PTH inhibits the reabsorption of calcium and sodium in the proximal tubule in parallel so that the linear relation ships between the reabsorption of these ions remain unchanged. In the final urine, however, there was a small natriuresis without an associated calciuria. Therefore, P'IH exerts a dual action on the nephron resulting in inhibition of calcium and sodium reabsorption in the proximal tubule and a stimulation of calcium reabsorption in the distal nephron.
It should be pointed out that in view of marked proximal inhibition of sodium reabsorption and increased delivery to the distal nephron, the small natriuresis observed implies an increase in sodium reabsorption in the distal nephron similar to that seen with albumin infusions (9). Thus, a large fraction of the calcium reabsorbed distally may be associated with parallel changes in sodium reabsorption. The small fraction reabsorbed in excess of sodium, producing a decrease in calcium excretion with a slight natriuresis, may reflect either the stimulation by PTH of a separate calcium transport system, or a PTH-induced change in membrane permeability in the distal nephron altering the sodium-calcium relationships in the reabsorbate. Our previous micropuncture observations (1) plus the data in this study strongly suggest that the action of PTH to inhibit proximal calcium reabsorption along with phosphate and sodium is mediated by cyclic AMP. The data are also compatible with the conclusion that the hypocalciuric effect of PTH may be mediated via cyclic AMP in the distal nephron.
In our studies calcium excretion, in contrast to sodium excretion, did not increase with DB-CAMP administration, despite an increase in filtered load and a marked inhibition of proximal tubular reabsorption of both of these ions, implying a stimulation of net calcium transport relative to sodium within the distal nephron.
The phosphate data reported in this study, similar to those previously reported by us (1), reveal inhibition of both phosphate and sodium reabsorption in the proximal tubule, but the use of a -more sensitive technique in this study, electron probe analysis, has allowed a more precise evaluation of sodium-phosphate relationships than was previously possible. Thus, there is a direct linear relationship between the fractional reabsorption of sodium and phosphate in the dog proximal tubule similar to that of calcium. The mean (TF/UF)p of 0.7, however, implies that very early in the tubule there is reabsorption of a large fraction of filtered phosphate in excess of sodium. Inspection of Fig. 2 
